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(54) AUTOMATIC WASHING DEVICE FOR RICE COOKER 

(57)Abstract: 

PURPOSE: To alleviate a work for washing a cooker and 
even save rice cooking labor substantially. 
CONSTITUTION: A clamping hand for holding a cooker 
(a) is jointed to a clamping hand connection arm, so as 
to be freely rotatable. The arm is supported on an arm 
rest, and this rest is made movable in X and Y directions 
on the operation of a travel mechanism. The lower end 
of an adsorption hand 31 is mounted on the center of a 
suction cup 33 for adsorbing the cooker (a), while the 
hand 31 is rotatably connected to one end of an 
adsorption hand mounting arm 35. Furthermore, the base 
end of the arm 35 is connected to a vertically movable 
seat 36, and a freely rotatable washing brush 32 is 
provided under the suction cup 33 at a position outside 
the center thereof. In this case, the cooker (a) is washed 
in upside down and, therefore, stagnating boiled rice or 
dust is directly washed down, thereby assuring a quick 
washing process. Also, the brush 32 rotates at a position 
off the center of the suction cup 33 and, therefore, can 
clean the entire surface of the cooker (2) on the rotation thereof. 
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(54) AUTOMATIC WASHING DEVICE FOR RICE COOKER 

(57)Abstract: 

PURPOSE: To alleviate a work for washing a cooker and even 
save rice cooking labor substantially. 

CONSTITUTION: A clamping hand for holding a cooker (a) is 
jointed to a clamping hand connection arm, so as to be freely 
rotatable. The arm is supported on an arm rest, and this rest is 
made movable in X and Y directions on the operation of a travel 
mechanism. The lower end of an adsorption hand 31 is mounted 
on the center of a suction cup 33 for adsorbing the cooker (a), 
while the hand 31 is rotatably connected to one end of an 
adsorption hand mounting arm 35. Furthermore, the base end of 
the arm 35 is connected to a vertically movable seat 36, and a 
freely rotatable washing brush 32 is provided under the suction 
cup 33 at a position outside the center thereof. In this case, the 
cooker (a) is washed in upside down and, therefore, stagnating 
boiled rice or dust is directly washed down, thereby assuring a 
quick washing process. Also, the brush 32 rotates at a position 
off the center of the suction cup 33 and, therefore, can clean the 
entire surface of the cooker (2) on the rotation thereof. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pinching hand which pinches an iron pot is connected with a pinching hand connection arm 
free [ rotation ]. While establishing the migration device which moves in the XY direction in the arm base 
which supports this pinching hand connection arm, attaching the lower limit of an adsorption hand in the core 
of the sucker which adsorbs an iron pot and attaching an adsorption hand in the end of an adsorption hand 
attachment arm free [ rotation ] The automatic flushing device of the cooking-rice iron pot which comes to 
have the washing brush which can rotate freely in the location from which attached the end face of an 
adsorption hand attachment arm in the vertical movable carriage, and it separated under [ core / of a sucker ] 
said sucker further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the facility which needs a lot of meals, such as a center for 
providing meals, and relates to the equipment which carries out automatic washing of the iron pot after 
performing cooking rice. 
[0002] 

[Description of the Prior Art] When a meal was conventionally cooked by the iron pot, the operator had to 
carry the heavy iron pot one by one to the required location. Moreover, the activity which washes the iron pot 
after moving the meal from an iron pot to other containers after being able to cook a meal, and finishing 
moving a meal also needed the considerable effort. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, the conventional cooking-rice activity required the 
considerable effort, and laborsaving was desired. 

[0004] Furthermore, the laborsaving was desired especially when a lot of meals were collectively cooked by 
many iron pots. 

[0005] It aims at this invention mitigating the activity which washes an iron pot in view of these points, as a 

result attaining large laborsaving of a cooking-rice activity. 

[0006] 

[Means for Solving the Problem] In order to attain this purpose, this invention was constituted as follows. 
[0007] Namely, this invention connects with a pinching hand connection arm the pinching hand which 
pinches an iron pot free [ rotation ]. And the migration device which moves in the XY direction in the arm 
base which supports a pinching hand connection arm is established. While attaching the lower limit of an 
adsorption hand in the core of the sucker which furthermore adsorbs an iron pot and attaching an adsorption 
hand in the end of an adsorption hand attachment arm free [ rotation ] The end face of an adsorption hand 
attachment arm is attached in a vertical movable carriage, and it comes to have the washing brush which can 
rotate freely in the location from which it separated under [ core / of a sucker ] said sucker. 
[0008] 

[Function] In the automatic flushing device of the cooking-rice iron pot constituted as mentioned above, when 
washing the inner skin of an iron pot, a washing brush washes all the inner skin of an iron pot, reversing the 
upper and lower sides of an iron pot, adsorbing the pars-basilaris-ossis-occipitalis background with a sucker, 
and rotating an iron pot by rotation of an adsorption hand by rotating a pinching hand 180 degrees. 
[0009] On the other hand, when washing the pars basilaris ossis occipitalis and peripheral face of an iron pot, 
after rotating a pinching hand 180 degrees again and repairing an iron pot upward, the bottom circles side of 
an iron pot is adsorbed with a sucker, a washing brush is contacted in the pars basilaris ossis occipitalis of an 
iron pot, and the pars basilaris ossis occipitalis is washed as mentioned above. 

[0010] Moreover, the peripheral face of an iron pot is similarly washed by contacting a washing brush in the 
peripheral face of an iron pot, rotating an adsorption hand. Such actuation washes inside-and-outside both 
sides of an iron pot, and the pars basilaris ossis occipitalis of those. 
[0011] 

[Example] Drawing 1 - drawing 3 are the top view showing the whole automatic cooking-rice system 
configuration equipped with the automatic flushing device of a cooking-rice iron pot, respectively, a front 
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view, and a side elevatio^^ 

[0012] In drawing, A is the U.S. discharge feeder which carries out initial-complement discharge of the rice 
held in the U.S. tank 1, and is supplied in the rice-cleaning tub 2 of rice-cleaning equipment B. 
[0013] Rice-cleaning equipment B discharges rice and water from the exhaust port of the rice-cleaning tub 2 
in an iron pot a to coincidence, after having the function to perform the required amount of water within the 
rice-cleaning tub 2, for cooking rice of the rice after rice-cleaning termination and completing the amount of 
water, while washing rice within the rice-cleaning tub 2. 

[0014] C is cooking-rice equipment which has arranged two or more cooking-rice rooms 3 which have a 
source of heating in the direction of four directions, carries in an iron pot a to each of this cooking-rice room 
3 like the after-mentioned, and performs cooking rice after predetermined time progress. 
[0015] D is meal ejection equipment picked out from an iron pot a in other containers, after stirring the meal 
which cooking rice ended with cooking-rice equipment C. 

[0016] E is an iron pot washing station which takes out a meal, becomes empty and washes inside-and- 
outside both sides of an iron pot a and Lid b within the washing tub 4. 

[0017] And while the U.S. discharge feeder A, rice-cleaning equipment B, the iron pot washing station E, and 
cooking-rice equipment C are arranged to a single tier one by one as drawing 1 shows, and arranging the main 
rail 5 common to the upper part side of each [ these ] equipment, the common subrail 6 is arranged to these 
lower part side. Moreover, meal ejection equipment D counters each [ these ] equipment, and is arranged. 
[0018] F is a transport device which conveys an iron pot a from a certain target position to other target 
positions while it can hold an iron pot a and can move freely between each [ these ] equipment. 
[0019] This transport device F consists of a migration device 8 which moves the manipulator 7 which holds 
an iron pot a and does a predetermined activity, and its manipulator 7 to a target position. 
[0020] The migration rail 9 carrying a manipulator 7 is guided at a main rail 5 and the subrail 6, enables 
migration of the migration device 8 in the direction of X (longitudinal direction), and it performs this 
migration by the drive of X directional movement motor 10. Moreover, a manipulator 7 is guided at the 
migration rail 9, enables migration in the direction (the vertical direction) of Y, and performs this migration 
by the drive of Y directional movement motor 11. 

[0021] Next, the detail of the iron pot washing station E is explained with reference to drawing ^ - drawing_6 . 

[0022] This iron pot washing station E adsorbs an iron pot a or Lid b by the adsorption hand 31, and moves 
into the washing tub 4, and the washing brush 32 washes it, rotating an iron pot a in the washing tub 4. 
[0023] The adsorption hand 31 connects the up opening with a suction fan (not shown) through the suction 
pipe 34 while it consists of a hollow cylinder and attaches a sucker 33 in the lower part. 
[0024] Moreover, the bearing of the upper part of the adsorption hand 3 1 is carried out to the end of the 
adsorption hand attachment arm 35. And the other end of the adsorption hand attachment arm 35 is inserted in 
the shaft 37 by which a bearing is carried out to the vertical movable carriage 36. It is made to gear with the 
gear 40 which attached the gear 38 in the adsorption hand 31, and attached this gear 38 in the shaft of the 
motor 39 for adsorption hand rotation. Moreover, it is made to gear with the gear 43 which attached the gear 
41 in the shaft 37 and attached this gear 41 in the shaft of the arm drive motor 42. 

[0025] The vertical movable carriage 36 enables reciprocation in the vertical direction by the drive of the 
motor 45 for vertical migration while fitting into a stanchion 44. 

[0026] A motor 46 is attached in the pars basilaris ossis occipitalis of the washing tub 4, and the washing 
brush 32 is attached in the shaft of this motor 46. 

[0027] Thus, the iron pot washing station E to constitute will be first adsorbed by the sucker 33 in the side 
front of Lid b, if the iron pot a and Lid b with which cooking rice was completed and the meal was taken out 
are held and conveyed by the manipulator 7 of a transport device F. Next, if the adsorption hand 31 descends 
and Lid b contacts the washing brush 32, the adsorption hand 31 and the washing brush 32 will start rotation, 
respectively. Thereby, the inner skin of Lid b is washed. 

[0028] After washing of the inner skin of Lid b is completed, the upper and lower sides are reversed with the 
manipulator 7 of a transport device F, and a sucker 33 is shortly adsorbed in the background of Lid b. And 
descent of the adsorption hand 31 washes only the side front side of Lid b first. Subsequently, the adsorption 
hand attachment arm 35 moves to the dotted-line location of drawing 6 , and, thereby, the peripheral face of 
Lid b is washed by the washing brush 32. 
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[0029] Thus, termination^^/ashing of inside-and-outside both sides <^^d b performs washing of inside - 
and-outside both sides in an iron pot a with the same procedure as Lid b succeedingly. 
[0030] Next, the detail of the manipulator 7 of a transport device F is explained with reference to drawing 7 
and drawing 8 . 

[0031] In drawing, 47 and 47 are fingers of a Uichi Hidari pair which sandwich an iron pot a from right and 
left, and these fingers 47 and 47 are always energized outside with the corresponding springs 50 and 50 while 
attaching them in the shaft with which it is about L forms and the right-and-left edge of the finger base 48 
corresponds, and 49 and 49 free [ rotation ]. Each finger 47 forms a pin 52 in the other end while fixing 
rubber 51 to a pinching side. 

[0032] The finger base 48 is connected with the hollow-like pinching hand 53, and inserts in the screw-thread 
rod 54 of the shape of hollow for closing motion of fingers 47 and 47 in the centrum of this pinching hand 53. 
While this screw-thread rod 54 combines a head with the shaft of the motor 55 for a finger drive, the cross 
section combined with the pins 52 and 52 prepared in the end of fingers 47 and 47 combines the T character- 
like rod 56 for finger closing motion with that lower limit thread part. 

[0033] Thereby, the rod 56 for finger closing motion will move forward and backward, and the fingers 47 and 
47 of a Uichi Hidari pair will open [ if the motor 55 for a finger drive carries out a forward inversion ] and 
close in connection with this. 

[0034] While carrying out the bearing of the pinching hand 53 to the hand bearing 57 which has a flange, it is 
made to gear with the gear 60 attached in the shaft of the motor 59 for hand rotation which attached the gear 
58 in that back end, and attached this gear 58 in the flange of the hand bearing 57. 

[0035] Thereby, if the motor 59 for hand rotation carries out a forward inversion, in connection with this, the 
forward inversion of the pinching hand 53 will be carried out a core [ the axis ]. 

[0036] While a shaft 61 and a shaft (un-illustrating) are prepared in the upper and lower sides of the hand 
bearing 57 as drawing 8 shows, and inserting the end of the up-and-down pinching hand connection arms 62 
and 62 in each of this shaft, the other end of the pinching hand connection arms 62 and 62 is inserted in the 
shaft 64 by which a bearing is carried out to the arm base 63. Moreover, a shaft 61 is connected with the shaft 
of the motor 66 for hand rotation with a chain belt 65. Furthermore, it connects with the shaft of the motor 67 
for arm rotation fixed to the arm base 63 at a shaft 64. 

[0037] If the pinching hand 53 will rotate centering on a shaft 61 in connection with this by this if the motor 
66 for hand rotation drives, and another side and the motor 67 for arm rotation drive, in connection with this, 
the pinching hand connection arms 62 and 62 will be rotated centering on a shaft 64. 

[0038] Thus, the rice which rice cleaning ended, and the iron pot a which performed the amount of water are 
carried in in a grip and the cooking-rice room 3 of cooking-rice equipment C with fingers 47 and 47, and, as 
for the transport device F to constitute, the cooking-rice room 3 to meal ejection equipment D takes out an 
iron pot after cooking-rice termination. 

[0039] Moreover, since vertical reversal actuation of an iron pot a is needed in case a transport device F 
conveys the iron pot a from which the meal became empty with meal ejection equipment D even to the iron 
pot washing station E and an iron pot a is washed here, the actuation is compensated in the case of washing. 
[0040] Furthermore, as drawing 9 shows, in rice-cleaning equipment B, cooking-rice equipment C, and the 
iron pot washing station E, it becomes [ control ] easy and is desirable to set location I which delivers an iron 
pot a to the location of predetermined distance from the first transition of each equipment. 
[0041] If it does in this way and an arm 62 will rotate focusing on the supporting point, the locus of the core 
of the iron pot a held by the arm 62 at the tip of the hand 53 of one becomes I in Section A, and further, the 
locus will serve as II, finally will be delivered, and will stop by location I in Section B. 

[0042] In addition, when an arm 62 rotates as mentioned above, the include angle of an arm 62 and a hand 53 
is always maintained to theta 1. 

[0043] Next, other examples of a configuration of an automatic cooking-rice system equipped with the 
automatic flushing device of a cooking-rice iron pot are explained with reference to a drawing. 
[0044] This automatic cooking-rice system is permuted by the transport device Fl which shows the transport 
device F shown by drawing 1 and drawing 7 - drawing 8 by drawing 13 - drawing 14 while permuting it by 
the iron pot washing station El in which the iron pot washing station E shown by drawing 1 and drawing 4 - 
drawin g 6 is shown by drawing 10 - drawing 12 . 

[0045] The detail of the iron pot washing station El is explained with reference to drawin g.!! and drawing 
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12. 




[0046] In drawing, 129 is a vertical movable carriage, and it enables reciprocation in the vertical direction by 
the drive of the motor 128 for vertical migration while it fits into a stanchion 127. 

[0047] 132 is an adsorption hand which consists of a hollow cylinder, and it connects the upper part of the 
hollow cylinder with the pump motor 134 for adsorption while it attaches a sucker 133 in the lower part. 
Moreover, while carrying out the bearing of the upper part of the adsorption hand 132 to the end of adsorption 
hand attachment arm 132A, it is made to gear with the gear 137 which attached the gear 135 in the adsorption 
hand 132, and attached this gear 135 in the shaft of the motor 136 for adsorption hand rotation. 
[0048] While carrying out the bearing of the revolving shaft 140 which fixed the end of an arm 139 to the 
side attachment wall of the washing tub 138, it is made to gear with the gear 143 which attached the gear 141 
in this revolving shaft 140, and attached this gear 141 in the shaft of the motor 142 for arm rotation. 
Furthermore, a motor 144 is attached in the other end of an arm 139, and the washing brush 145 is attached in 
the shaft of this motor 144. 

[0049] Thus, in the iron pot washing station El to constitute, when washing iron pot a inner skin, the upper 
and lower sides of an iron pot are reversed, the pars-basilaris-ossis-occipitalis background is adsorbed with a 
sucker 133, and the washing brush 145 washes, rotating the adsorption hand 132 and rotating an iron pot. 
[0050] On the other hand, when washing the pars basilaris ossis occipitalis and peripheral face of an iron pot 
a, the bottom circles side of an iron pot is adsorbed with an adhesive disk 133, the washing brush 145 is 
contacted in the pars basilaris ossis occipitalis of an iron pot, and the pars basilaris ossis occipitalis is washed 
as mentioned above. Next, an arm 139 is rotated, the peripheral face of an iron pot a is changed into the 
condition of contacting the washing brush 145, and the peripheral face of an iron pot a is washed similarly. 
[0051] Next, the detail of the manipulator of a transport device Fl is explained with reference to drawing 13 - 
drawing 14 . 

[0052] In drawing, 147 is the finger base, while it attaches the fixed finger 148 in the end, inserts finger 
middle arm 149A turning around the rotation finger 149 and its rotation finger 149 in the shaft 150 prepared 
in the other end, respectively, and makes rotation free. Moreover, the adjusting screw 169 which fine-adjusts 
the pinching force of the rotation finger 149 is formed in the fin car base 147. 

[0053] It is made for the back end of finger middle arm 149 A to contact the cam 153 driven by the finger 
motor 152. Therefore, when a cam 153 is in the condition of illustration, the rotation finger 149 holds an iron 
pot a by the rubber 151 and 151 prepared in the pinching side united with the fixed finger 148. 
[0054] The finger base 147 carries out the bearing of this pinching hand 154 to the hand bearing 155 while 
connecting it with the pinching hand 154. It is made to gear with the gear 159 which attached the gear 156 in 
the back end of the pinching hand 154, and was attached in the shaft of the motor 158 for hand rotation which 
formed this gear 156 in the motor mount 157. 

[0055] Thereby, if the motor 158 for hand rotation carries out a forward inversion, according to this, the 
forward inversion of the pinching hand 154 will be carried out a core [ the axis ]. 

[0056] While shafts 160 and 161 are formed in the upper and lower sides of the hand bearing 155 as drawing 
14 shows, and inserting the end of the up-and-down pinching hand connection arms 162 and 163 in each of 
these shafts 160 and 161, each other end of the pinching hand connection arms 162 and 163 is inserted in the 
shaft 165 by which a bearing is carried out to the arm base 164. Moreover, a shaft 161 is connected with the 
shaft of the motor 167 for hand rotation with a chain belt 166. Furthermore, a shaft 165 is connected with the 
shaft of the motor 168 for arm rotation fixed to the arm base 164. 

[0057] If the pinching hand 154 will rotate centering on a shaft 161 in connection with this by this if the 
motor 167 for hand rotation drives, and another side and the motor 168 for arm rotation drive, in connection 
with this, the up-and-down pinching hand connection arms 162 and 163 will be rotated centering on a shaft 
165. 

[0058] Thus, although even the meal ejection equipment D shown by drawing 1 after cooking rice may 
convey an iron pot a and the meal in an iron pot a may be automatically taken out in other containers in the 
transport device Fl to constitute, since this container is various, it conveys an iron pot a to a position, and has 
the case where he wants to take out a meal in other containers by handicraft here. 

[0059] Then, a switchboard 173 is formed in the arm base 164 so that the manipulator of this transport device 
Fl can be operated manually, and the restart switch 174, the arm rotation accommodation switch 175, and the 
arm return switch 176 are arranged on this switchboard 173, respectively. 
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[0060] If an iron pot a is^Ef level condition when an iron pot a is con^^d to a predetermined location, the 

arm 154 for pinching will rotate if the arm rotation accommodation switch 175 is operated next, the iron pot a 

inclines and the actuation is stopped with each of these switches, an iron pot a will serve as whenever 

[ desired tilt-angle ]. Subsequently, if the arm return switch 176 is operated after an operator takes out all the 

meals in an iron pot a, an iron pot a will return to a level condition. And actuation of the restart switch 174 

conveys the iron pot a automatically towards the position for the next activity. 

[0061] 

[Effect of the Invention] The vertical reversal of the iron pot which pinched the pinching hand since this was 
connected with the pinching hand connection arm free [ rotation ] by this invention in short can be carried 
out. Therefore, a sucker can support an iron pot facing up and downward. When it supports upward, the 
outside of an iron pot can be washed, and when it supports downward, the inside of an iron pot can be 
washed. When washing especially downward, the tail of the rice inside the washed-out iron pot discharges 
besides an iron pot as it is, and it is very efficient. 

[0062] Moreover, since the migration device which moves in the XY direction in the arm base which supports 
a pinching hand connection arm is established, automatic conveyance of the iron pot can be carried out in a 
target position. 

[0063] Since the iron pot to which it stuck by the adsorption hand since the lower limit of an adsorption hand 
was furthermore attached in the core of a sucker and the adsorption hand was attached in the end of an 
adsorption hand attachment arm free [ rotation ] can be rotated and the end face of an adsorption hand 
attachment arm is attached to a vertical movable carriage, an iron pot can be automatically moved to a 
downward washing brush. 

[0064] In addition, since it has the washing brush which can rotate freely in the location from which it 
separated from the core of a sucker, the perimeter of an iron pot can be conjointly washed uniformly with 
rotation of an iron pot with a sucker. 
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